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= (57) Abstract: A novel glucose-6-phosphate dehydrogenase (hereinafter referred to simply as G6PD) originating in a corynebac- 
terium; a DNA encoding this enzyme; a recombinant DNA containing the above DNA; a transform ant carrying the above recombinant 

= DNA; a transformant having the above DNA on the chromosome; and a process for producing an L-amino acid or G6PD character- 
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= modified G6PD makes it possible to elevate the productivity of an L-amino acid by a microorganism. 

H| (57) 
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§ *^{3<k»3xM^nfcG6PD*j<t^G6PDH^n-H-rSDNA^ 
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■a m m 

-6-U >§Hrt h*Dy^— t? (JiTFs G6PDfcR&-f) s «^^n-h*1-2>D 
N As |£DNA£^:f 6*l&;LftDNAs M^DNA^Mt^iSfei 

m-3 < -smmi&im&a a <i t tpmmx>& z <, 

t % £ £ fix v^ &tp\tw e> frtrft l>o 

# < <DffiL&®®T 3. J ®&&mc it, M7i£LJfcm<Dl$Bm t U t N A D P H Vto 
S7f & 5 o 08 £ t& 1 <Z) L-'JS? >£&J*fc & 4 N A D P H #j&5? & 

5 #?© N A D P H #<fcg & 5 & ^ XUft®? % J fe 0 

# < ©*£*rCfck NAD P H©ttf&»*i*IR3t*ti5o Kfl^«KO«ft«0i 
S^8&±T? NAD PH £S©fck h-* U (HMP) 4» 
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©G 6 PD[EC1. 1.1.49], 6-***^>3>^t h*D^^—y[ECl. 1.1.4], 
££T>*TCA|W!g§*©-f V^>^k h'D^^-Hf [EC1. 1.1.41] h^^hflX 

¥mmvtn%*>Mm* ^mm tffit>tix % fee ^ u *m =r y t> mmm^wm 

mte-o^T\±,Mz-l£s Journal of Bacteriology, 3S, 1151, (1969); Agricultural 
and Biological Chemistry, 51, 101, (1987), <\m¥ 9 - 2 2 4 6 6 1 

trt o s gum l r x j mo>m®L ipi± t siMttts^ v > 

& u ?>^^ y a • ^ AtCoryn etect eriqin 
(Journal of Bacteriology, US, 968, (1991) ; ^H¥9-224661] mMfc? 

*mwm&s w&m^ 2 x~m$ti%7 x ; wstts * y ^r*- h* & =3 - k 

2 1 3#i0Ala^SiJ©T^^M{ca^tt,^G6PD^S^-rS^U^ 

^tsciofco -r&fr-k, wt© (1) ~ (2 1) izmtZo 
(1) E5ii#-#2T-a^iiS7'^y^ia^i^-rs^ij^f-h*o 
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(2) m&m^2?&£tlZ7$;WfigffllZj3^Ts 2 13#B©Ala# 

(3) ib5»j#^i 2-e&£ti%T$;mm%%tz#v^7?Yo 

(4) ±fB (2) <DX\)^7?-\t<D7$;W®mKl%^T, 2 13#» 

(5) IBSWfl 2T?**nS7 , $y»ffi?!Ifc^Ts 2 1 3#gM©l 

« b < mm<DT 5. ^ ®#&*n gm^ b < win £ nfc r y rbsri e> & d > 

fro G 6 P D tStt**f S # U H o 

(6) ±13 ( 1) ~ ( 5) V>-rn*>loCD^U^r^-I«&3-Ht-SDNA 0 

(7) iH^j#-ti-e^nsm*@Bm*-r-5DNA„ 

(8) 1 T?**ttStta6i»!lfc*V^ Ala*3-Kf5»6 3 
7-6 3 9 #@ 0«36iffini^ Ala W©T VRSn-FtS^Ki' fc«ft<* 
*lfeffi*IB5!l**-rSDNAo 

(9) BJ8IM1 lT-^ii5igaiB5U^1-5DNAo 

(1 0) m^m^i-v^n^mm^t^BNAtxh i )y^^yb 

fc^T^W *"-f XUSS81W l-C**nsaaffi»llfc43V^TA 1 a§3 
- F-rSH 6 3 7~ 6 3 9#i©&SIB^J£;|ijfc-f ^Jg^gB^JfrA 1 a W©T 

Hpy^-— eaeM-rs^u^r^Kft^-K-rsDNAo 

(1 1) S5!IS^l*t?^ns«SiE?!I*««DNAfc^hU>^x>h 

(12) ±IB (6) ~ (1 1) l^ftfrlo©DNA£^*-£»2X 
T*^e.tl-Sm^DNAo 

(13) ffiMftDNA^ xS/xUb7 , JH*fei±3U*^5 l U'>AJRK: 
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H"rsa4«n?«SRHIftffl«iti*:DNATf**x±B( 1 2)©ifflfc*.ttDNA. 

(14) Escherichia coli T0P10 (FEEM BP-7135) fttf&Wf $ K 
pCRBzwfMo 

(15) ±13 (1 2) ~ (1 4) V\-rtl*lo©mm^DNASfc{i7-7 

(16) i&±«uis#s L-T^yit^@it-s^^-ri.«tj-e$)§, 
±13 ( 1 5 ) mmmmfao 

(17) isifflwa^ x^xutT'jRSfett^u^/^xU^AjRfcjR-rs 

±13 ( 1 6) ©JBJMEtMfco 

(18) ±13 (6) ~ (1 1) V^ii*l"3©DNA*A»«Jfi:«fiflU:fc 

(19) nU^^^U^AJRtiJR-raflt^ft^ ^'JWf'J^A-^ 
^ 5b ±13 ( 1 7 ) (18) ©J&JMEtfetto 

(20) ±13 ( 1 5 ) ~ ( 1 9 ) V^ftfr 1 o«Hte&#*^fcJ»# U 

«««j+fc±ia ( i ) ~ (5) ^i**ifrio©*y^:/^F££^m«£^ tm 

(21) ±13 ( 1 6 ) ~ ( 1 9 ) \,\Tto1* 1 •o<DBmfcWifc*mMZ.mm u 

(2 2) NADPH^JfflbT^^n-5L-T^y^s L-U^X 

L - f P X L - tXf i^X L - ^r-f ><p f.SKtiS L - 7^ ;f-eife^ 
±13 (2 1) (DL-TKSmomft&o 

(2 3) L-^^tfL ±13 (2 1) ©L-7^»© 

^■^*fcJ±il5B#^2*e^iiS7 > ^>'»i»a©2 1 3||g©Ala^SiJ©T^ 
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i ^ b < f±m©^ ^ y s&g b < win^nfer ^ y waai** « 

#I©G6PD (0ditKN iB9U#-^2fc*^Tx 1 2 0#B©T hrtfAl afc«g| 

8 i £ b < &$c{i©T 5. y m&K&s wWi&fc ttftjn £ ftfc t * y ^ib^j^ e> & 

t> s fro G 6 P DtStt^'f SMSHlis Molecular Cloning, A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1989) (OTn ^l/^F-a. 
^ — • y n— — >^ 2 US K Current Protocols in Molecular Biology, John 
Wiley & Sons (1987-1997) (WTs r- • ^Dh3-;i/X • >f > • ^U*i7 

— ^*DS?- hB&t") s Nucleic Acids Research, 10, 6487(1982^ Proc. Natl. 
Acad. Sci. USA, 71, 6409(1982), Gene, 3i, 315 (1985) s Nucleic Acids Research, 
12, 4431 (1985K Proc. Natl. Acad. Sci. USA, S2., 488 (1985)$fcflBtt®JM4 

tmtZZ.t&tgZo £fc, &^J#^2^£ft37 V^®^*^ l^b 
©fi^t>fofc©G 6PD)^- Kt*5DNAfc±i3^fc «fc DSPffi^MW^M^ 

$?&b<ttl~l 0fi N ££fc*?3;b<fc*l~5{B-£<&£o 
£fcx #$PJ3©# U ^7*^ r*#G 6 P DtSt££Wf 3 feftfcfck K8I« 2 £fc 
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t±i 2tm(DT$.;mmmt^ blast cj. Moi. Bioi., 215, 403 (1990)3 ^ 

FAST A CMethods in Enzymology, 131, 63-98 (1990)} m%m^zmW Ltct 
Zt'PU <t%60 %U±. Sftfc* 8 0 %W± N Ht95 %W±©*§Btt£* bT 

i •c^£fts*g&iaai*#-rsD n a. egm i T^nsjggKaifc^-cA 

1 a&n-K-r5SS6 3 7-6 3 9#B©^*E8J#A 1 a £W©75 

-r s d n at-& 1 1 ft smaufli 5 d n a#& if t> 

6 3 7-6 3 9#l©^EaifcfflJS-r3&£BB?!I#A 1 a J^©75. ;8S3 

* — K"T5DNA**IBfl)i©DNAK:S^nSo fc£U iDNAiciifi 
*H©DNA (0S*.kk E?!i#t 1 fcfcWCx 3 5 8#g©77=->^T->K:g 
Jft^nfeDNA) tt££ft&Oo 

C C T% IBW-f l©DNAfc*HJ>^>h ft^TFTV W 7 >J ^ X qjfg 
&DNAfcB\I^J#^l $fcttii*J#^l lT^SftSJSSEai&frrSDNA 

fcfciDHe.Ji5DNA*giftU Uttfttfci, 3 n --fo^te?? -?&M<D 
DNA&@£fcbfc7-r;i^-v8eJ8lvT\ 0. 7-1. Omo l/l©£taJ-MJ 
e7A#STx 6 5"CT?/W^U^>fHf—>3>ftfTofeftx 0. l-2{£i§K©S 
SCi§r& (l^»SSCSi©» 1 5 Ommo U'^A N 
1 5mmo 1/ 1 paLym±YW £JSV\ 6 5°C»TT-7^;i/^ 
- * 3fe& "T 5 £ t <fc D ISI^-e § 3 D N A £ & 5 £ t #7? * 5 o A -< 7 U ^ -fe? 
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> * ^El/^a.^ — AW^ni/— x DNA Cloning 1: Core Techniques, A Practical 
Approach, Second Edition, Oxford University (1995)^£taf&£ft-t^££}££ 
ipDTfi^dhtf-C^So A^7iJ^XDTi^DNAi:l/tI«i±s MM© 

n s^ia^j t 'j>& < i: 6 o %^±©ffl « &*-r zimmm & d n 

m £ h < it 8 0 %&±©ffiEtt£#-rStt*E*J*#'rSDN A; £ b < 

tt 9 5 % JiLt©*§ iBlffi^-T 3 JMSSB?'J Stfl" 3 D N A & tf 3 il #T5 £ S „ 
±IB*f6W© D N A&s flnnrnfthMtftriiim glntamicum No.58(FERM BP-7134)*fc& 

£ 841ft i: ut tts m «x N-/ *-;nr -— h D -N-- r P V ^T- s? y (NT 
G) 1986^, 131H, Wmm^sT* 

±tB#3PJ3© D N A©#H(is UT©****: •fcDfrSiifcjF'eSSo 
-r*t»*>s »DNA«^«rt*J:DN «!littf*«e)©*a[BiochiBica et 
Biophysica Acta, 22, 619 (1963)]fcJ:DJft6ftDNAftl!lltU iM#DNA 

&&£ fc#J K»*T?ia»ft* a o » e> ftfc d n AKr#*««i*n* i &ms£Rrf 

p) tjsasu »»i(g*nfcDNA*G6PD«tt^ai-r 

09*«n ^HM[^>xUt7' • 3 U ( Es cher i chia cflli)©^;i/n-x- 6 - U 

T?5feW*e*&V> [Escherichia coli and Salmonella typhimurium, 192 (1996)] 0 
»T?&SJ:^fc*ofctt*5^1*SCikfcJ:0H^«t0*»W©DNA*#lt 
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SiW, ^^T-^^ra©^ muMMM^m^^^-h\yx\±, pucis (ss 

3i*±®0 ^pBluescriptSK(-) (j|Ci¥;S&#M) ttmf £fcs pCE54 (^IHBg 

58-105999) (D&^&Xmmt? U*A*^:r U AMM©M«g^MRjf^ 

* -i:*»DNAi:©Mli> T4DNA U #- W£ffi<^ SilTO* 

m [Journal of Molecular Biology, lfifi, 557 (1983)] £ Dfirft? £ fc**7? 

^#A©i§-£\ V*.yny>7 (GenBank) T^-fe v t/3 > • E13655. 

# U rfv-D N A*7"7 V— , 3 U Wr"J •> AJgfcJgf S«ffi«50SS6<*:D 
NA*«|g»fcl/t#U*7~ £ -^3^> • UT^^a^ (PCR) *ffV\ 

4> t! S * o d ©«-£& G 6 P D fcSfcfcffi V V. 

*ISIiao^U^^K&3--H-rSDNA*^*UT&SJlMfeitfrDNAtt« 
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Ztts pBTrp2, pBTacls pBTac2 (M-ftl&^-'J TWW A*±<fc D OT) „ 
pKK233-2 (PharmaciatttO ^ pSE280 ( InvitrogenM) » pGEMEX-1 (PromegattS) » 
pQE-8 (QIAGENftMK pKYPIO (^PiHg58-110600) , pKYP200 CAgric. Biol. Chem., 
48, 669 (1984)) s pLSAl CAgric. Biol. Chem., 53, 277 (1989) } % pGELl CProc. 
Natl. Acad. Sci. USA, 82, 4306 (1985)D s pBluescript II SK(-) (Stratagene 
%M) s pTrs30 C^>x U k70 U JM109/pTrS30 (FERM BP-5407) £ *)MW) . 
P Trs32 (i^x'Jtro U JM109/pTrS32 (FEBM BP-5408) <fc D18BD s PGHA2 O 
S/xUtT-3U IGHA2 (FEBM B-400) .fcDISSU ft 11^60-221091} N pGKA2 O 
J/ii;tT-3iJ IGKA2 (FERM BP-6798) .fcDWBL ^Bg60-221091D , pTerm2 
(US468619K US4939094 S US5160735) N pSupex s pUBllO, pTP5, pC194 s pEG400 
CJ. Bacteriol., 112, 2392 (1990)X pGEX(PharmaciattM)s pET^^^A (Novagen 

£\ pCGl (#HIHg57-134500) > pCG2 (#1^58-35197) , pCG4 (#H0g57-183799) s 
pCGll (jRfHIS57-134500) , pCG116, pCE54^ pCBlOl (V^f* *l*ftHI@58-105999) , 
pCE51 s pCE52 s pCE53 [UlrftfcMolecular and General Genetics, 1M, 175 

(1984)] s $£v*wmmmmM\zmi^9£mimve>tiZo 

l^o 011*. K* trpT'D^E — *? — (Ptep) s lacT-D^-^-, P^P^E-*- P H 7"P 
^E-^-s T77'nt-^-^0 N «^7 7-^t:fi*tS7D : E-^-§$ 
tfSdJ:#-e£5o ^feP trp ^2oit^*fe7*D^-^- (PtrpX2) s tac7-D 
lacT77-D^-^-, letlT-p^-^-CDi^tAM^H-W^tl 
fcrp^E-^-^fcfflO S £ tftX % So 
U #V-Afg-£lB5!iT-& £ +- -f > - *Ol/#V (Shine-Dalgarno) 13511 fc^n 

(#a«6~i8ig*) fcmmvtzT'vzz vzm^zzt 
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b^o 

fc^mmt bt (± s Tiacw bfeL -r $ j nz&mtzz. hot %2>mmx-& 

V ^ ft 3 o <fc D *f £ b < lis x $/ ■xUtTTJRSfett^U * ^ ? U £ A JR JR 1" 5 

a^*^ £ e>fc» s b < y t&mfc-MTzffi&VBft. t < 

b<(±s n yiM^^'J £A * ^WS^JW^&tiSo 

^nrvnfthanterium )M, 7-7 PM77HArt,Mrobacter))i, ^n;^r'J^A 
( Mkrobacteiiiim )Ji> /W^(Bacilliia)flL x->x y by (Escherichia)^^ 
f fcf 3 ci g § o £#fl9&09 bt ttx x i/ x y • n U 

XL1-Blue s ii/iUt7-3)J XL2-B^ iJ/iiJt7o'J DHb x>>iijt 
701J MC1000 N xj'iijtfoij KY3276. ^>i'jt7 - n U W1485^ x£/ 
x U t7 • 3 U JM109, xi/iiJt7oU HBlOb x*/x >J h7oU No.49s 
xj/x y b7^ij W3110^ x->i >J t7oU NY49 N xi>x iJb7-3 y GI698 
s ij/i y H7 0'J TBls xi/iU t7 • 3 'J ATCC 9637 N xi/iij t7o 
U FERM BP-5985 S -fe^T* • 7 -f * U T^Sgrratia fkati&K -fe^f-^ • 7*> 
^^zi7(SmaiialQiitkfllaK -b^T • U^7 7^x>7(Seccaik 

liqiiefaciens k -fr ♦ V >t/-b y -b >^ (Sftrrat.iamarcescens). ;^;i/7 • X 

7f-y7(Badlliia siihtilisK /Wux • 7$ d y 77 t^x>;* (Bacillus 
junviniiqiififadnes V n y ^a'7> U 7 A ♦ :P>^xyy;f7(CQrynebacteriiiiD 
amnion iagenes ) ATCC6872 N 71/ tTA75F 'J>)A • >f >V'J*7^VA 
( Brftvibacterium imaHophilium ) ATCC14068s 71/ tVl7^ U t> A • If y * P 'J . 
5^ 7 A( RrCTihactp.r1iim sannbarolvticum ) ATCC14066, 71/ fc*r?75r U 7 A • D 
f? A ( fire v i hap.tftr i nm roseum )ATCC13825. TV £^7^ U «?A • ^-^x^ y* 
( Brevibacterium tbiogflnital is )ATCC19240, n U */^3r y <?A • 7>7 ^#A 
( Corvnfibacterium glutamicum ) ATCC14067s 3 U *;^tU 7 A • 7>7 ^ * A 
^nrynftbanterium glutamicum ) ATCC13869s 3 'J ^^'7^ y "7 A • 7;i/7 ^ * A 
^nrynfthartftrium glntamkm) ATCC13032 N =1 >J *A*7:r U >>A • 7;i/7 * # A 
ATCC13869s n iJ^f'JW ■ 7*^7 ? ^ Af porynebacterium glutamicuj) 
ATCC13870 N n U 'J 7 A • * ;i/+^rnrvnftbacteriiim nal liinae)ATCC15991 

„ n iJWrU 7 A • h7;V7 ^ *A(2ia2iifihac±£UM 

agfitQgJ utami cum ) ATCCl S806, = 7 D/^f U ^ A • T >^-Ty J 7 A 
( Micrnbacterium ammoniaphilum )ATCC15354, H U ^^7^ 'J A • ^75; 

y^7(tenfiha£±eniM thermoami nneenes UJ12340^ ^fe if % z. £ ^7? § ^ B ^ 



WO 01/98472 PCT/JP01/051 13 

11 

u U U £ A • ^ £ A ATCC13032 

n ij »J £ A • ^ *A ATCC13869 

3 U U £ A • 401/* ^ £ A ATCC13870 

&& £ ^ * * -©$ Xfim t b T ±f BlSilffllia^ DNASiAt^M 
ftfcf v ^ 1*n ffl v \ 3 £ £ # t # S o 09 & «s i x U t Tjg Jg t 3 ffl&mvm&s 
*;i>$/£A>f:*->fcffllf>3#i£ CProc. Natl. Acad. Sci. USA, £H, 2110 (1972)} 
^mm^JLS [Methods in Enzymology,_235_, 375 (1994)] m*$>i? 
So nU^^^U^AJSJCJlt-S^fe©^ 7Db77^ h& ft 
111657-186492**^511657-18649) *\ llf^?L& [0>Rfc^ [Journal of 
Bacteriology, 115, 4096 (1993)] SCt#T*£So 

*^BJ© D N A &&6ftUbfc* -T Sxj/xUbTrjRSfettnU^^yy^A 

IB?!J©G 6 PP»^££tt#fr &&g*B3!fc <toT*»W©DNA*^&1*C: 
»£*lfctrefc£^U fflB*Mfe*.8c [Bio/Technology, 3, 84 

(1991) j Microbiology, 144, 1863 (1998)] „ 17 7-^ h^>X*V>£ffl^5 
[Escherichia coli and Salmonella typhimurium, 2325-2339 (1996)] 

^L-r^y^tbt«s^^NADPH^ffl-r§T^y^fen«^-f 
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jx, ^;i/3-Xs 7?n-^ x^o-^, ^yry 

ffecD^mb-^ ^hx 1*1^*7^ mm*-*^ r 

M^hbTJis U>K^-*U«>A N U>KSg-*U*A N 'J>^7*;^>7 

a, wmytr^i't&s Mfci-vv*?^ mmm-m, mm^yjsys mmm, m 

&15~4 0°C#£<, SHI 6«fH-7BHT5&5«««*©pH 

8:3. 0-9. 0fcfi^-rSC.fcW*U^pH©8i«EH:xlR»*fett**l©ltx 

ufeMft^Mt a k £ fcfcu *® ft:* -f yy=^-^-^m^mm lx & 
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F-;i/77 u;i/Wf*»*fc»aibT*«kv>o 

&*Jt&& iffcflfffl-r s c fcfc «t !> s £ l —7 5. y n*®$Ltz c arc § 

So 

#SBW©J&K«Kfc#:fc<fc DSS££ftfc#'J'v7^ h*^»MMt-^fc©(cy: N ii 

(DEAE) -t77D-^ DIAIONHPA-75 (HgKbJ&ttS) ^®l/^>£ 
ffl^fc|g-f:fr>£m*nv r ?7 7>r-&s S-Sepharose FF (PharmaciaM) ^ 
01/ > ^ffl^fei^f t >$I^ D 7 h ^7 7 ^ -Ss W77D-^ 7*- 

jtmiSs 77 -7 p v r 7"^ 7 ^ -su ^ p v b 7 # ^> >ym, 

Mi£fc«k Difctf U"V7^ HO^M^Sa^Sd^^t^So 
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d©«fc-5 bTStf#£ft5# 'J ^7*^ h* bTs «*Kx MB5Wf 2 1 2 

##gBJ§©*"y^7*f- FfciU Fmo c'tt W#^*;HJ5 

bM&TZZt&T'g&o Advanced ChemTecfrfct • ft N 

Pharmacia^b Protein Technology Instrument^ Synthecell-Vegafcb PerSeptive 

fo »H*OtamttNADPH*^i'r5SJ6*^-ro 

6 - U >K5=t Kuyt- feliG6PD(zwf)i:^bfeo 
f|2KfclU pCS299P©?g^jia^^bfc0T'$>§o 

mmmi &mg 6 p D*G&<D9m 

(1) G6PD^5^©jgSI2#J}fe£ 

niJ^/^r'J^A-W^ANo. 5 8^(WTs No. 5 8^i:B&1-) 
» s 3 U ^;^f 'J >>A • W AT C C 1 3 0 3 2« («Ts ATCC1 

303 2«ci:B&-r) c«*aa*jibr»&nfeL-uy>ffifiMT?»s« 



WO 01/98472 



15 



PCT/JP01/05113 



»o < ttftM 1 TB 1 #* 1 6 (IB : XjffiaBK4#x^x*ft«W^f : 
B*iSI«i'3<OTJKl.Tllt3t) till 2^4E14Bttt*T?gf6# 
: F ERM BP- 7 1 3 4 h UT^K^ftTV^o AT CC 1 3 0 3 2 1*43 £ 
tWo. 5 8&©G6PD$W£OT©<fc3£*n-->^bfco 

Zti^tMDfoXbs fflk*>Ol3&. [Biochimica et Biophysica Acta, 11, 619 
(1963)] ti^MDNAWUfe, Sfc N 3"J^f'J-)A'W^ 
AMJ233«£ fcv vr B6W 1: & o W 3 G 6 P D Jtfe? ©ffiaSB^II [ x W\* > * 

(GenBank) 7^-b'r>3>-W- E13655] £$i:fcUT\ ^&*IB#J£Hil$ 

7— (^->7>7"PCR^tA 9600) N Pfu turbo DNA^'J^7- fe* (X h 
s #MDNA10 0ng s SOW©;** 7 7-£fflVvt> 
9 4°C-lOTs 6 0 o C-l^ 7 4XJ-2#|BI©^*;i/&2 5@frt>feo fll 
4BbfciS2. 2kbOPCRg«l*T*o— ^W«*Wtt»U QIAquick Gel 
Extraction Kit (^P-T^ttR) ft^T«lffl»f«bfeo 
G6PD3tfc^£^tf±f32. 2kb©DNA»TJt£:pCR-Blunt^#- (<f > 

f£&fcfeT*B§®0ne Shot T0P10 competent cells (-f r-D5?xi4fcJg) 
CJ^fttelftUfeo 5 0 n g/m 1 ©#:*- v-f i/>£^trL B«^Jft [g£e^*X 
(r^attH) 5g N a** h hU7-h> (5 s * 7 10g v *ft^hU«> 

AlOgs 7^-(r^3ttI) 1 6gfc*lLfc^pH7. 2tH^tlfe 
WlCt^lfefi»^ 5 0,ag/ml©#±v^>>£^t?LBi& 

*+-c««««u »6nfc«««i*f»e»7 , < n/*usDsac (^u*jL^--*n- 

->^&2JK) £T7*7;U HMl/fe. 

AT CC 1 3 0 3 2#**©G6PD$tfi^4£&7 , 5;*S K fcpCRBzwf Is N o . 
5 8^ft*©G6PD3tfe^^tr7°7X^ b*£pCRBzwf2fcifr£bfco 

z.M7?7s% K±©G6PDite^©mSE?iJ^^fc<t»)^bfeo 
^©iSSHs ATCC1 3 03 2tfc£J;tfNo. 5 8<fcfr£#£ftfcG 6 PMfe? 
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%t>t, L-'J^>4llNo. 5 8}*©G6PDitfc^«£MT-&?>£*:#^ 

( 2 ) iig 6 p d ma-om^ 

No. 5 8t*f;:NTG£,£S^flM (MIiv-a7^, 1986^, 131Hs 

^tfS'J>»^t [y;V33-X 1 0 g s ^bT>^E-e;A4 g N KI2gs U >M 
-tK^-* U £ A 1 U >®-7jc*-* 'J^A3g, Mlg-g£77k*ntl 1 0 m 
SSt^^*^£A7*»0. 4gs ^v>#>7zk»4mg s ^fb®l& 
7 4 0 ^ gs 6 TkWt) 2 0 0 At g N MftM 2 TkfntJ 10/ig,l 

<b^>#>47K»l O^gs HKdK^hU^Al OTkSlftil 0//g N ^'J^f 
>^T> ; E-'>A42fC»l OAigs tf^>5 0//gs -3f>i5mg s T# 
- (5^ 7«) 1 6 g&7k lLt^ pH 7. 2'CHfi£ftfc#ife] 
U 3 0W2BHIg«l/fe. fflaUft3D=-*l«U TI3«^J2 (4) 7? 
^bfc#&T!L-U^>©£gtS&£fTV\ No. 5 8t*fclfc^-C^t4©SV^ 
D->SiKl>fe. f0^^©l^Mli^tfeoMl«©G6PDSfe? 
£±IB (1) ©*ftfcJ;D^«lU &»^&paMttunt^**-fcffl#&^. 

C5vATCC 1 30 3 2»*J<J:tJ t No. 5 8#4nz>G 6 PD»fe?^l*I»!l#§- 
1©6 3 7#@©iga#? r T->;£#s Ml^CDGBPDjt^-e^T^V 

»*Sfc<fciK ATCC 1 3 0 3 2JfcBJ:VNo. 5 8**#©G 6 PD®7^ 
2 1 3#iOAla K>6CT) *» x M l|fc©G 6 PDtliThr 
K >ACT) fcSHbOWfeo 2^bfeo 
gp^s M 1&©G6 PDt(iAla213Thr0T^ ymsm^^#&-r5c:i;^ 
Sftfco pCRBzwfM£&*-r£*JlliiTOP 1 QW&s »4frR»A gH&ffilS^ 

2sm ttWF£tt*K-fe > ^ - : b *s^$mo < « mm 1 t a 1 #j& 1 6 

(IB : liftf^xfliftfi^ : B*B£«»o < Km* 1 Ti 1 # 3 
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^) t^l 2*MJ§ 1 4 Btti*T?£S6#5 : FERM BP- 7 1 3 5fcl/n8F 

IM 2 $r£G 6 P D jtfeTO L - U S> 
( 1 ) »^£SUH'<* 

HJ(S^lT*^nfeG6PD©T^y^Sm^©«^^5fe«)> No. 5 

.^©fci&ODJSfciPW&B^ #-£OT© «k -5 fcfHttbfeo 
lS5U#-t5i:6t?^tiS^*BB5!I^W-rs^ti-?n3 7me n 2 9mer© 
-*|DNAIfStt^LfeoO. 1M NaCl 5 0Atl+fc**l*n 
1 Opmo 1 e/#lfc&S«fc'5fc$B£-U 9 5 °Cf 2 bfc^ 6 5°C-e 

1 5#ISfii*&bfco 3I$HM)-T3 0 6 C£T-ft*PU S-$iDNA4M^tt 

PHSG299 £E_£LO_R I RV&jLh. I (^fti*Sl«) T"^0 

®f.U T**D-^y;i/m^7cttj^tr.ofe^ QIAquick Gel Extraction Kit (*T 
y>^)*fflV^Tttdi«i»bfeo»6*ifepHSG299»rfrk±fa2*:«|DNA»r>4-* 
>a>*y Her2 (^MttSK) */fl^T«*SU mttfcfl6V^»DH 
5 aiMSibfe,iift^ 50// g/m 1 (Dill"* 4 >*£tr L BH^ig 
Jfc±t?i&*U ^«f|fci$fc£MiRbfco WM^MW^Oo £© 1W& 5 0 // g/m 

ijSDSifcT77X^ FWbfe.i?>*lfe77X5 K£pHSG299L£ift£bfco 
( 2 ) 7*5 KpCS299P©3£$ 

«MhnU^MIBiSjR^g3t1t»Rr«6*^^ Wur^yU KpCS299P£mT 

PCG116 [Bio/Technology, H, 921 (1993)] £ B fi ll I (Sffi&ftiO T?«J*r 
U B-gJL I 

PHSG299 £JBjjjiiHI T*TO^ #£ftfcE_aja 

h i bfe^o tx* y -^tawst j: o mm u t^* 

'j7tx7?^ — b feo » e> nfe±ia 2 nm©$rJt u 5 y — > 
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3>*y h-ver. 1 (SSMtiO &fl§V\ Uif— KSlBSff ^fcoRJSS«*fflV\ 
(^1/^7- • ^D-->^2I)i:toT«NM5 2 2m^mU 

ff*Jf 3fc»£iIJR Lfeo ^Ste^tt^ 2 0/1 g/m 1 (Dti^^f L B 

iSU pCS116-299Bgll DNASMbfeo 
MpCS116-299BgllDNA©^MWW{i^^l^oT5iiglbfeo 
pCS116-299BgllDN A ^fflVNTHM^JL^CFEMS Microbiology Letters, 65, 299, 

(1989)] fc£<ouV*^?T*)'5A -Ty^-Tf** ATCC6 87 2MB 

mW&*2 0#g/ml©#^v^>>£^frCM^i£*fe DKU^rh^S 

(b«^m) ] i og s m®^*xs (u*mmm) 5g, MVvtm*. 
*zffi*mmxmM) iog, mttn-vvtJ* sg, tt*->30ug%* 

lLfc£#> pH7. 2fcB»*nfcWfc]±-C«aiU 3&JtfilM*ftiaiRbfe. 

»rrS£i:£<fc!K ^7*7 H*»pCS116-299BgllTfft5Ct*«fiBbfco 
pCS116-299Bgll DNA^ P s t I (g»f±M) %£VR&mK I TflH&rb 
^^y-;i/tfc^(3ctDMSbfco#^nfeDNA^e>^ni/->r>^>^ 

r5 n&\zm-oT±mmNM5 2 2$t*%mmm\,tco mmm*2 

0 n g/m 1 © * ± v 5/ > £^tr L B «^m±^^# U 7&K£&R$3ft b 
fee 2 0a g/m 1 o*^-v>r * >£^tr L B JgfflfefcJB t*ll&4HK 

U #&nfe«S«iP^r;i/* U SD S&fcTT-^X ^ KSHKbfeo tStto 
X, f^fc§777 5 K®$Wlft04Ml> SB#fc5lcg©£fcS:/7X$ 
K^jltRbfeo 

7>f%7, AT C C 6 8 7 2$&7&9ME&l/fc. I§£ftfc^ifte8ltfc£ 2 0 /z g/ 
ml <Dtti"?<{*/ >£^tfCM*7^&flii±KM^ 3 0°CT'2B^#U *^ 
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JKRU oOr7^A K£pCS299del6fcbfe 0 

P CS299del6 DNA*ffiSt:«ot«Jtta«J: 5i»bfe^ ffiHR#*nna. 
T^TF Pvu I I (v^-fn*SS®a») Sffl^TTObfeo M»rDNA»rJt 
ft7'#D-^y;i/«»ac»K:J;D^ll^ pCG116ft*©DNAM"rs*5 2. 7 k 
b0DNA*r#*&«tU DNA prep 0g«|^Ftt») fcffll^TtttfJttBlbfeo 

pBluescript SK(+) DNA^ m««oTJLc_Q.R V 

gtl) tTOUfeo f§e,nfcTODNA»rM-^x.^y-;i/^^<tt)MIIS^ 

DNA prepfcfflUTfflffiJKRbfeo 
±132. 7kb0DNA$rtf-i:pBluescript SK(+)W^ft5-f y-^a>*y h 
ver.. la'flHvtSagbfcgk ttJMSDNAM^^ fr^lc^oT^MNM 5 2 
2WSfeiUfe«il^l 0 0//g/mlO7>^>'JX 5 0/zg/ml 
OX-Ga 1 (5-bromo-4-chloro-3-indoyl-/?-D-galactoside) N lmmo 1/1 
© I P T G ( isopropylthio-£ -D-galactoside ) *£tr L B *55«*±7?«f« U 
^JWE«M*4«iRUfeoKJKJl*ilfe»*l 0 O/zg/ml07>fc^>l) >£^t?L 

SLSLRIWmz&vX3. 4kb£2kb0DNA®rJt££b£7'v;U h*£ 
pCSSK21fcbfeo 

Eai« 7 N 8^Sl£*lS&SE^;rrSDNA£-£$U £ft*>0DNA£ 
77^fV-tbts pHSG299DNA*»M2:UTn Taq DNA*iJ^7- If 

t^oti^-^tm «JBB»MjLLI*«tVXlLfl.I 
*fflV^T«J»fbfco ra»rDNABf^^T^P-^Wm»i&fc<fct)^liU 
£ft*:#Jl. 3kb0DNA»rlt : &DNAprep^fflV> , ramili^bfeo 
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^7-7-f-?-i:bT N pHSG299DNA£g§MhbT. Taq DNA*>J^7-«$ffl 

;i/Mbfc£L »JIS»*EaJi.I ££t>*JB_g_lI I MV^THDRbfco WDN 
Aifn-^^^P-XW»^aij(C^D^HU »5>nfe»l. 3kb©DNA»r 
Jt£DNA prep&^T»W**Kbfeo 

±fflT?8tf# bfcT^yU F P CSSK21£_3jlXI (£S£*tK) ££tf;B_aiiiHI 
Sffl^TTObfeoM»fDNA»fit*7^P-^y;i/mM^aK:«fc!3^1iU » 
^M2. 7kb©DNA»rtf-£DNAprep£^TttffilfMbfco 
fc±ffi©3ffl®ODNA»f>t^?g^bfc^7>f>y-^3>^r^ hver. 

K3^DNA«TH-*fflV^«»fcfieoT^aNM522tt*^ft*gtj|bfeo 
^2 0^g/ml©*f7^^>, 5 0/zg/ml©X-Gab lmmol/1 
(DIP TG*$tlLB*55«»±*e««b^JWE«lft4«Rbfc 0 

tffS^yU K^pCS299Phbfeo 

pCS299PS^pHSG299L<£i±La.I StfP_s_LI (V\1 s ftfcSMjt*tSD'£t0i8TU 
7^fD-^y;i/«SBW(l*fTofc 0 pCS299PtS*-fSn tf*^*^ U >>A^lfflM 

(OriG) 2 . 5 kb©«T#-;&tfpHSG299L|ifftf-£^ft^ 

tiQIAquick Gel Extraction Kit (*T-r>fttO£ffi^Tttffi*fMbfco ^2. 5 
kb©DNABfttf-£pHSG299Lift/tfc£^y-$'3>*y hver.2 (£££$£0 

*fflv>-ca*su nm^m^mwDE 5 a*fc^R«sibfe 0 

fttP5>±IB#*SfcBfifcfc:/5:*S H&WRbfeo fcfeftfcr^XS H£pHSG2990C 
PM0B3 (ATCC77282) WpHSG2990C£JP_s_LI *C«J»rU r#D 
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Mfctt-stS 2 . 6 kb©DNABftK-hpHSG2990C$rfr£^ft^ftQIAquick Gel 
Extraction Kit (*T7>*±®n£fflV^«ffi^Mbfco 
&2. 6kbCDDNA»fiti:pHSG2990C»fM-t*7-<y-^3>^ry hver2 (SrS 

50 V g/m 1 <OiJ±^-( > >^tfLB*55««Ll:tTJS*U BKte&tt&Jt 

;U F£pHSG2990CSBfc#£b;fco 

pHSG2990CSB*llQ_LlT-Wb-C#^>nS5. 1 kb©DN A»fJt£T#n- 
^y;i/«^c«lftN QIAquick Gel Extraction Kit(*Ty>ftM)£mvtttm*ji 
life. fgjffift 1 Tf f^j* bfepCRBwfM*JfcLQ_L I T-M U T# D 
Ml& QIAquick Gel Extraction Kit(*ry>tt»)*fflV^T«ia»»Ufe« 
>f-isal/*y bver2 (SffijtttK) Sffl^TpCRBzwfM©Ka±.IMt30riC^,J: 

tksmb»^»^ no t t wttaatBisu mt*fc^v>*»MD h 5 a%&7g2K& 

bfcogET^yU H^pCRB0SzwfMfc^UC:ti^G6 PDit^»a^^^- 

2l L/ yfe o 

(3) No. 5 8»©G6PD«fe^©gm 

No. 5 8&«HMG 6 PD&fc^£^trpCRBOSziffM£gA&> mffl*>©#& 
[Microbiology, 1M, 1863 (1998)] *ffl^T£ft**IHil&^*T!*te#DNA 

Z.£*fflm\stzMim [Journal of Bacteriology, 124, 5462 (1992)] fc£!)2 

«*bTV^G 6 PD»fe? (S£M) #*JSSiG 6 PD»^fc«fe$ftfcJ*fc 
&T©#fcT*#8Sb;feo 

No. 5 8 &fcpCRBOSzwfM&S^FJL& [FEMS Microbiology Letters, fiS, 299 
(1989)](3«tD^AU 5 0#g/ml©*:*-v^>>£^£rKMl 6 3*^** 
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C^l/d-* 1 0 gs ^71 > (IMIHtS) 1 0 g N ftg* -?7%*st> A 0 . 
5 g s x-;i/U y tftx** (WM^x^iK) 5gsS*2 g, ifift^ h U t> 
A2. 5gs hT#- (5 s 4 73*flD 1 8 g$7jclLl^^pH7. 2KB9 
«tifci£il!0 ±(CT 3 0-C7?2 BVItU iSM^Hfeo S^SteSM*© 
ltttfeSTf 18c£gmu&@&&2 0Ag/ml©*7-7^«»^ttKM 
1 6 3 JgWt:ig#U «&£?LiSfc: J: D p C G 1 1 (#&¥6-91827) (DmXU 

[Microbiology, 144, 1863 (1998)] fcUfcoTtMf y r >W ^U^* tf-S/ 
s^tCiDH^feo *©<S*n Campbell ^-<r©ffi|sj|a^il^^<fcDpCRBOSzwfM 

tfggSUDG 6 P DSfeWfe#±t?£Sl/T#SbT^ ^OP^T' 2 Ei© 

&J&K«s!fcft (HHMffl&ilflO SSucM (S/a«jl 0 0 g, l^x** 7 g, 

TX- (F^y^m) 1 8g**lLfc£*pH7. 2 Km»*nfe*J6) ±fc 
»frU 3 0°CT* 1 BP^#UT^*-rS=iP--&3l^bfeo SacB*ft?##& 
^3«ISi^aH^3«1~2>©T•C©^*T•H:^Wt§*V^o -tiM 
U 5£g HM© G 6 P D © 2 0 @ ©*g £ <fc D SacBitfe 

nm^m^m^s m&M% u < &»m©g 6 p Dit^?^? 8 na^ s aC B 

til* fc^&f -5 .COt £®£M© G 6 P DitfcWSacB J; £ & t*#c Ufeflrt? 
HU £«©G 6 PDJlfi^N©*fe?fiJ!lWBCofec fcfcftS. 
C ©<fc a UT*# £ ftfe 2 »^©lfi|j:D N A &gfj& 6 ©7j& 
[Biochimica et Biophysica Acta, 12, 619 (1963)] fciOHSttU Wf3 
i: 4 -C^JiSfliaiffiJIIS^r-rS D N A%7U t LTPfu turbo D N A# U 
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ft t>ov c R»©^aie#i£3m£ «t o u 2 ©ffl^sutf:® g 6 p D»e 

§ft (#!li;b-a No. ££tmi!M©G 6 PD«fe^©&£;£-f 3 

^(^jtbTs No. 5 8M$o tftnt>htcz.t&mm£}itzo 

(4) L-y^>£»l& 

TO bfc G 6 P D «fc^8» (No. 58 W&tfN o . 5 8 M) 
£No. 5 8»©U^>Mtt^5>; y h/Vi?+-7 7-^>^-Ctig«s ffffi 

bfco 

0 g N SIS^x (0«»M) 10g s 

5gs mmSg, tT^>5 0//g^7jcl U y h;i/t^»pH7. 2fciiU ^ 
»*;v^«>a& 1 0 gflp&fct&iCi 1 OOmlti^l^im 1U v b;ww 
7;Ht§H^77X3(:t 3 0°C-C-2 4RfTO«bfeo ifefc-ifeffi*&Jfe 
X 5 0 g, >f -7° h U 1 0 gsHm-vm/VJ* 7tK»0 . 5 

-3f>g5mg^ f7^|g|lmgv tf^>10 0/ig s b^>^* 
;i^>£A 1 0 mgx U 'J>)A2gsS*3g^ BEK^Hft 7 *jBIISi 

1 Omg. WM^72K»lmg, M^>^-^A8gs ^7h>20g,^ 
WlTkmJ- V U £ A 2 g £tK 1 L fc^frJgift) 2 0 0 0ml fc-&«f&*iS£ 40m 
lffilU 5'J>y^t-7 7-^>^-fcT3 0'Cei2 b fc . 

*3&wm\jstmii9 3 go&i&nsk y >^-tk^-* y t> a o . 5 g. itift 

-^7»10mg N 0 0^g^ V^^7-h>2g, 

*^£A77j<»0, 5g^ -3f>H5mgs «7>t-t)Al 5 g^zfcl U 
y b;i/£^#pH7. 4£Mb)fei&itiJ]l 6 7 5ralicz»aigit^2 3 Om 
1I8U 5 'J * h;^t-7 7-^^-tt3 5°CT-4 2fifH««bfc 0 

#St«*1't:i«bfeL - ijy>oms »J8*tf#n v h^77^- (H 
PLC) JdiUff&ofco 

&1&H\ No. 5 8^ No. 5 8Wfe *iVNo. 5 8M»©L-y^> 
»#^ji*0«}aiSmT?»5o -ft^J; D> tr»^HMG 6 P Dfc* tK L - y 
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[mi 










L-'Ji>>£jSf4(g;/l) 


No. 58 


49. 7 


No. 58W 


53. 5 


No. 58M 


63. 3 



mm Hnmmaum 

*|g«3fcJ:Dxafe**nfcG6PD*«tO t »G6PDHft=i-H"rSDNAi(»» 
£ it Z> %o 







3 




EKIi 




4 


: AlKMOBMH-'&rtDNA 


E8II 




5 


: AxlB?!|©M -£$D N A 


S8FI 




6 


: AXffi?!!0M~£fiSDNA 




7 


: AxE5»JOltt«i-^DNA 




*9 


8 


: AXIH^JOW-^DNA 






9 


: AXIBWM-^DNA 


1991 


|# 


1 0 : XJMmomm-^mDNA 
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2. K8I« 2T*tetiST^ /KIB^Ifc*V>*tx 2 1 3#i©A 1 a#gfl 

(dt k j m^w&&titer k JWBffi&b u tf>-oV)i^-x-6 -»j>ifti» 

3. |B9!I«1 2T?^nS7^^KS»M**r-rS*U^7*^Ko 

© i m t < i«i©7 ^ y iti&g u < tw«iD<* titer s y ^ia^U5^^> & 
L<&im<D7$;mfi!K^ mm§v<&muz titer $.;mmmfr & 

6. «^l~5^^ti^l«tf3®©^';^7-^K^=2-H-r5DNAo 

.7. iB^jwi^^nsttas^sisw-rsDNAo 

8. ®&m^l-Z3t£ti2>i&m&mz#^Xs Ala^n-K-rS^6 3 7 
~6 3 9#S®i|»J^ AlaWT^SSn-l'na K>fcHIift;**i 
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SEQUENCE LISTTN G 

<110> Kyowa Hakko Kogyo, Co., LTD 

<120> Novel Glucose-6-phosohate Dehydrogenase 

<130> 11308W01 

<150> JP 2000/185789 
<151> 2000-06-21 

<160> 12 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1452 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1). .(1452) 

<400> 1 

atg gtg ate ttc ggt gtc act ggc gac ttg get cga aag aag ctg etc 48 
Met Val He Phe Gly Val Thr Gly Asp Leu Ala Arg Lys Lys Leu Leu 
15 10 15 

ccc gec att tat gat eta gca aac cgc gga ttg ctg ccc cca gga ttc 96 
Pro Ala He Tyr Asp Leu Ala Asn Arg Gly Leu Leu Pro Pro Gly Phe 
20 25 30 

teg ttg gta ggt tac ggc cgc cgc gaa tgg tec aaa gaa gac ttt gaa 144 
Ser Leu Val Gly Tyr Gly Arg Arg Glu Trp Ser Lys Glu Asp Phe Glu 
35 40 45 

aaa tac gta cgc gat gec gca agt get ggt get cgt acg gaa ttc cgt 192 
Lys Tyr Val Arg Asp Ala Ala Ser Ala Gly Ala Arg Thr Glu Phe Arg 
50 55 60 

gaa aat gtt tgg gag cgc etc gec gag ggt atg gaa ttt gtt cgc ggc 240 
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Glu Asn Val Trp 61u Arg Leu Ala Glu Gly Met Glu Phe Val Arg Gly 
65 70 75 80 

aac ttt gat gat gat gca get ttc gac aac etc get gca aca etc aag 288 
Asn Phe Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys 
85 90 95 

cgc ate gac aaa acc cgc ggc acc gec ggc aac tgg get tac tac ctg 336 
Arg He Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 
100 105 110 

tec att cca cca gat tec ttc aca gcg gtc tgc cac cag ctg gag cgt 384 
Ser He Pro Pro Asp Ser Phe Thr Ala Val Cys His Gin Leu Glu Arg 
115 120 125 

tec ggc atg get gaa tec acc gaa gaa gca tgg cgc cgc gtg ate ate 432 
Ser Gly Met Ala Glu Ser Thr Glu Glu Ala Trp Arg Arg Val He He 
130 135 140 

gag aag cct ttc ggc cac aac etc gaa tec gca cac gag etc aac cag 480 
Glu Lys Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 

ctg gtc aac gca gtc ttc cca gaa tct tct gtg ttc cgc ate gac cac 528 
Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 
165 170 175 

tat ttg ggc aag gaa aca gtt caa aac ate ctg get ctg cgt ttt get 576 
Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 
180 185 190 

aac cag ctg ttt gag cca ctg tgg aac tec aac tac gtt gac cac gtc 624 
Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 
195 200 205 

cag ate acc atg get gaa gat att ggc ttg ggt gga cgt get ggt tac 672 
Gin He Thr Met Ala Glu Asp He Gly Leu Gly Gly Arg Ala Gly Tyr 
210 215 220 

tac gac ggc ate ggc gca gee cgc gac gtc ate cag aac cac ctg ate 720 
Tyr Asp Gly He Gly Ala Ala Arg Asp Val He Gin Asn His Leu He 
225 230 235 240 
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cag etc ttg get ctg gtt gee atg gaa gaa cca att tct ttc gtg cca 768 

Gin Leu Leu Ala Leu Val Ala Met Glu Glu Pro He Ser Phe Val Pro 
245 250 255 

gcg cag ctg cag gca gaa aag ate aag gtg etc tct gcg aca aag ccg 816 
Ala Gin Leu Gin Ala Glu Lys He Lys Val Leu Ser Ala Thr Lys Pro 
260 265 270 

tgc tac cca ttg gat aaa ace tec get cgt ggt cag tac get gee ggt 864 
Cys Tyr Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly 
275 280 285 

tgg cag ggc tct gag tta gtc aag gga ctt cgc gaa gaa gat ggc ttc 912 
Trp Gin Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe 
290 295 300 

aac cct gag tec ace act gag act ttt gcg get tgt acc tta gag ate 960 
Asn Pro Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu He 
305 310 315 320 

acg tct cgt cgc tgg get ggt gtg ccg ttc tac ctg cgc acc ggt aag 1008 
Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 
325 330 335 

cgt ctt ggt cgc cgt gtt act gag att gee gtg gtg ttt aaa gac gca 1056 
Arg Leu Gly Arg Arg Val Thr Glu He Ala Val Val Phe Lys Asp Ala 
340 345 350 

cca cac cag cct ttc gac ggc gac atg act gta tec ctt ggc caa aac 1104 
Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 
355 360 365 

gec ate gtg att cgc gtg cag cct gat gaa ggt gtg etc ate cgc ttc 1152 
Ala He Val He Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe 
370 375 380 

ggt tec aag gtt cca ggt tct gec atg gaa gtc cgt gac gtc aac atg 1200 
Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
385 390 395 400 

gac ttc tec tac tea gaa tec ttc act gaa gaa tea cct gaa gca tac 1248 
Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr 
405 410 415 
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gag cgc etc att ttg gat gcg ctg tta gat gaa tec age etc ttc cct 1296 
Glu Arg Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 
420 425 430 

acc aac gag gaa gtg gaa ctg age tgg aag att ctg gat cca att ctt 1344 
Thr Asn Glu Glu Val Glu Leu Ser Trp Lys He Leu Asp Pro He Leu 
435 440 445 

gaa gca tgg gat gec gat gga gaa cca gag gat tac cca gcg ggt acg 1392 
Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Thr 
450 455 460 

tgg ggt cca aag age get gat gaa atg ctt tec cgc aac ggt cac acc 1440 
Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 



tgg cgc agg cca 
Trp Arg Arg Pro 

<210> 2 
<211> 484 
<212> PRT 

<213> Corynebacterium glutamicum 



1452 



<400> 2 

Met Val He Phe Gly Val Thr Gly Asp Leu Ala Arg Lys Lys Leu Leu 

15 10 15 

Pro Ala He Tyr Asp Leu Ala Asn Arg Gly Leu Leu Pro Pro Gly Phe 

20 25 30 

Ser Leu Val Gly Tyr Gly Arg Arg Glu Trp Ser Lys Glu Asp Phe Glu 

35 40 45 

Lys Tyr Val Arg Asp Ala Ala Ser Ala Gly Ala Arg Thr Glu Phe Arg 

50 55 60 

Glu Asn Val Trp Glu Arg Leu Ala Glu Gly Met Glu Phe Val Arg Gly 
65 70 75 80 

Asn Phe Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys 

85 90 95 

Arg He Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 

100 105 110 

Ser lie Pro Pro Asp Ser Phe Thr Ala Val Cys His Gin Leu Glu Arg 
115 120 125 
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Ser Gly Met Ala Glu Ser Thr Glu Glu Ala Trp Arg Arg Val He He 

130 135 140 

Glu Lys Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 

Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 

165 170 175 

Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 

180 185 190 

Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 

195 200 205 

Gin He Thr Met Ala Glu Asp He Gly Leu Gly Gly Arg Ala Gly Tyr 

210 215 220 

Tyr Asp Gly He Gly Ala Ala Arg Asp Val lie Gin Asn His Leu lie 
225 230 235 240 

Gin Leu Leu Ala Leu Val Ala Met Glu Glu Pro lie Ser Phe Val Pro 

245 250 255 

Ala Gin Leu Gin Ala Glu Lys He Lys Val Leu Ser Ala Thr Lys Pro 

260 265 270 

Cys Tyr Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly 

275 280 285 

Trp Gin Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe 

290 295 ' 300 

Asn Pro Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu lie 
305 310 315 320 

Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 

325 330 335 

Arg Leu Gly Arg Arg Val Thr Glu He Ala Val Val Phe Lys Asp Ala 

340 345 350 

Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 

355 360 365 

Ala lie Val He Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe 

370 375 380 

Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
385 390 395 400 



Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr 

405 410 415 

Glu Arg Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 

420 425 430 

Thr Asn Glu Glu Val Glu Leu Ser Trp Lys He Leu Asp Pro He Leu 
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435 440 445 

Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Thr 

450 455 460 

Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 

Trp Arg Arg Pro 

<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligomer 

<400> 3 

gatccgatga ggctttggct ctgcgtggc 29 

<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligomer 

<400> 4 

cttcattggt ggactcggta actgcagcg 29 

<210> 5 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligomer 



<400> 5 

aattcgcggc cgctctagac tgcagcggcc gcgcatg 



37 
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<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligomer 

<400> 6 

cgcggccgct gcagtctaga gcggccgcg 29 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 7 

aaaaagatct cgacggatcg ttccactg 28 

<210> 8 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 8 

gtaaaacgac ggccatg 17 

<210> 9 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 



r 
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<400> 9 

cgagtcgact cgcgaagtag cacctgtcac ttttg 35 

<210> 10 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 10 

tggggatccg caccaacaac tgcgatggtg gtc 33 

<210> 11 . 
<211> 1452 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1). .(1452) 

<400> 11 

atg gtg ate ttc ggt gtc act ggc gac ttg get cga aag aag ctg etc 48 
Met Val He Phe Gly Val Thr Gly Asp Leu Ala Arg Lys Lys Leu Leu 
1 5 10 15 

ccc gec att tat gat eta gca aac cgc gga ttg ctg ccc cca gga ttc 96 
Pro Ala He Tyr Asp Leu Ala Asn Arg Gly Leu Leu Pro Pro Gly Phe 
20 25 30 

teg ttg gta ggt tac ggc cgc cgc gaa tgg tec aaa gaa gac ttt gaa 144 
Ser Leu Val Gly Tyr Gly Arg Arg Glu Trp Ser Lys Glu Asp Phe Glu 
35 40 45 

aaa tac gta cgc gat gec gca agt get ggt get cgt acg gaa ttc cgt 192 
Lys Tyr Val Arg Asp Ala Ala Ser Ala Gly Ala Arg Thr Glu Phe Arg 
50 55 60 

gaa aat gtt tgg gag cgc etc gec gag ggt atg gaa ttt gtt cgc ggc 240 
Glu Asn Val Trp Glu Arg Leu Ala Glu Gly Met Glu Phe Val Arg Gly 
65 70 75 80 
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aac ttt gat gat gat gca get ttc gac aac etc get gca aca etc aag 288 
Asn Phe Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys 
85 90 95 

cgc ate gac aaa ace cgc ggc acc gee ggc aac tgg get tac tac ctg 336 
Arg lie Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 
100 105 110 

tec att cca cca gat tec ttc aca gcg gtc tgc cac cag ctg gag cgt 384 
Ser He Pro Pro Asp Ser Phe Thr Ala Val Cys His Gin Leu Glu Arg 
115 120 125 

tec ggc atg get gaa tec acc gaa gaa gca tgg cgc cgc gtg ate ate 432 
Ser Gly Met Ala Glu Ser Thr Glu Glu Ala Trp Arg Arg Val He lie 
130 135 140 

gag aag cct ttc ggc cac aac etc gaa tee gca cac gag etc aac cag 480 
Glu Lys Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 

ctg gtc aac gca gtc ttc cca gaa tct tct gtg ttc cgc ate gac cac 528 
Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 
165 170 175 

tat ttg ggc aag gaa aca gtt caa aac ate ctg get ctg cgt ttt get 576 
Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 
180 185 190 

aac cag ctg ttt gag cca ctg tgg aac tec aac tac gtt gac cac gtc 624 
Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 
195 200 205 

cag ate acc atg act gaa gat att ggc ttg ggt gga cgt get ggt tac 672 
Gin He Thr Met Thr Glu Asp He Gly Leu Gly Gly Arg Ala Gly Tyr 
210 215 220 

tac gac ggc ate ggc gca gec cgc gac gtc ate cag aac cac ctg ate 720 
Tyr Asp Gly lie Gly Ala Ala Arg Asp Val lie Gin Asn His Leu He 
225 230 235 240 

cag etc ttg get ctg gtt gec atg gaa gaa cca att tct ttc gtg cca 768 
Gin Leu Leu Ala Leu Val Ala Met Glu Glu Pro He Ser Phe Val Pro 
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245 250 255 

gcg cag ctg cag gca gaa aag ate aag gtg etc tct gcg aca aag ccg 816 
Ala Gin Leu Gin Ala Glu Lys He Lys Val Leu Ser Ala Thr Lys. Pro 
260 265 270 

tgc tac cca ttg gat aaa acc tec get cgt ggt cag tac get gee ggt 864 
Cys Tyr Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly 
275 280 285 

tgg cag ggc tct gag tta gtc aag gga ctt cgc gaa gaa gat ggc ttc 912 
Trp Gin Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe 
290 295 300 

aac cct gag tec acc act gag act ttt gcg get tgt acc tta gag ate 960 
Asn Pro Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu He 
305 310 315 320 

acg tct cgt cgc tgg get ggt gtg ccg ttc tac ctg cgc acc ggt aag 1008 
Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 
325 330 335 

cgt ctt ggt cgc cgt gtt act gag att gec gtg gtg ttt aaa gac gca 1056 
Arg Leu Gly Arg Arg Val Thr Glu lie Ala Val Val Phe Lys Asp Ala 
340 345 350 

cca cac cag cct ttc gac ggc gac atg act gta tec ctt ggc caa aac 1104 
Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 
355 360 365 

gec ate gtg att cgc gtg cag cct gat gaa ggt gtg etc ate cgc ttc 1152 
Ala He Val He Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe' 
370 375 380 

ggt tec aag gtt cca ggt tct gec atg gaa gtc cgt gac gtc aac atg 1200 
Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
385 390 395 400 

gac ttc tec tac tea gaa tec ttc act gaa gaa tea cct gaa gca tac 1248 
Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr 
405 410 415 

gag cgc etc att ttg gat gcg ctg tta gat gaa tec age etc ttc cct 1296 
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Glu Arg Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 
420 425 430 

acc aac gag gaa gtg gaa ctg age tgg aag att ctg gat cca att ctt 1344 
Thr Asn Glu Glu Val Glu Leu Ser Trp Lys He Leu Asp Pro lie Leu 
435 440 445 

gaa gca tgg gat gec gat gga gaa cca gag gat tac cca gcg ggt acg 1392 
Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Thr 
450 455 460 

tgg ggt cca aag age get gat gaa atg ctt tec cgc aac ggt cac acc 1440 
Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 

tgg cgc agg cca 1452 
Trp Arg Arg Pro 



<210> 12 
<211> 484 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 12 












Met 


Val 


He 


Phe 


Gly 


Val 


Thr 


Gly Asp Leu Ala Arg Lys Lys Leu Leu 


1 








5 






10 15 


Pro 


Ala 


lie 


Tyr 


Asp 


Leu 


Ala 


Asn Arg Gly Leu Leu Pro Pro Gly Phe 








20 








25 30 


Ser 


Leu 


Val 


Gly 


Tyr 


Gly 


Arg 


Arg Glu Trp Ser Lys Glu Asp Phe Glu 






35 










40 45 


Lys 


Tyr 


Val 


Arg 


Asp 


Ala 


Ala 


Ser Ala Gly Ala Arg Thr Glu Phe Arg 




50 










55 


60 


Glu 


Asn 


Val 


Trp 


Glu 


Arg 


Leu 


Ala Glu Gly Met Glu Phe Val Arg Gly 


65 










70 




75 80 


Asn 


Phe 


Asp 


Asp 


Asp 


Ala 


Ala 


Phe Asp Asn Leu Ala Ala Thr Leu Lys 










85 






90 95 


Arg 


He 


Asp 


Lys 


Thr 


Arg 


Gly 


Thr Ala Gly Asn Trp Ala Tyr Tyr Leu 








100 








105 110 


Ser 


He 


Pro 


Pro 


Asp 


Ser 


Phe 


Thr Ala Val Cys His Gin Leu Glu Arg 






115 










120 125 


Ser 


Gly 


Met 


Ala 


Glu 


Ser 


Thr 


Glu Glu Ala Trp Arg Arg Val He He 
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130 135 140 

Glu Lys Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin 
145 150 155 160 

Leu Val Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg He Asp His 

165 170 175 

Tyr Leu Gly Lys Glu Thr Val Gin Asn He Leu Ala Leu Arg Phe Ala 

180 185 190 

Asn Gin Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val 

195 200 205 

Gin He Thr Met Thr Glu Asp He Gly Leu Gly Gly Arg Ala Gly Tyr 

210 215 220 

Tyr Asp Gly He Gly Ala Ala Arg Asp Val He Gin Asn His Leu lie 
225 230 235 240 

Gin Leu Leu Ala Leu Val Ala Met Glu Glu Pro He Ser Phe Val Pro 

245 250 255 

Ala Gin Leu Gin Ala Glu Lys He Lys Val Leu Ser Ala Thr Lys Pro 

260 265 270 

Cys Tyr Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly 

275 280 285 

Trp Gin Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe 

290 295 300 

Asn Pro Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu lie 
305 310 315 x 320 



Thr Ser Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys 

325 330 335 

Arg Leu Gly Arg Arg Val Thr Glu lie Ala Val Val Phe Lys Asp Ala 

340 345 350 

Pro His Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn 

355 360 365 

Ala He Val He Arg Val Gin Pro Asp Glu Gly Val Leu lie Arg Phe 

370 375 380 

Gly Ser Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met 
385 390 395 400 

Asp Phe Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr 

405 410 415 

Glu Arg Leu lie Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro 

420 425 430 

Thr Asn Glu Glu Val Glu Leu Ser Trp Lys lie Leu Asp Pro He Leu 
435 440 445 



WO 01/98472 PCT/JP01/05113 



13/13 

Glu Ala Trp Asp Ala Asp Gly Glu Pro Glu Asp Tyr Pro Ala Gly Thr 

450 455 460 

Trp Gly Pro Lys Ser Ala Asp Glu Met Leu Ser Arg Asn Gly His Thr 
465 470 475 480 



Trp Arg Arg Pro 
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